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(54) PRESSURE-SENSITIVE ADHESIVE SHEET AND COVERED STRUCTURE 



(57) Disclosed herein is a pressure sensitive adhe- 
sive sheet and a pressure sensitive adhesive sheet with 
a release sheet which hardly give adverse effects to 
hard disc drives or the like. The pressure sensitive ad- 
hesive sheet with the release sheet is constructed from 
a pressure sensitive adhesive sheet having a pressure 
sensitive adhesive base and a pressure sensitive adhe- 
sive layer, and a release sheet having a release sheet 
base and a releasing agent layer, and the release sheet 
is adhered onto the pressure sensitive adhesive sheet 
so that the releasing agent layer contacts with the pres- 
sure sensitive adhesive layer. In this pressure sensitive 



adhesive sheet with the release sheet, the content of 
silicone. compound in the pressure sensitive adhesive 
sheet is preferably equal to or less than 500 u,g/m 2 . Fur- 
ther, it is preferable that the amount of gas generated 
from the pressure sensitive adhesive sheet at a temper- 
ature of 85°C for 30 minutes is equal to or less than 20 
mg/m 2 . Furthermore, it is also preferable that the sum 
of amounts of NO/, Cr, P0 4 3 ", K+, F\ Na+ and Ca 2+ 
contained in the pressure sensitive adhesive sheet is 
equal to or less than 20 mg/m 2 . 



in 
o 

GO 



Q. 

LLI 



Printed by Jouv«, 7S0O1 PARIS (FR) 



1 EP 1 178 095 A1 2 



Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a pressure sensitive 
adhesive sheet and a pressure sensitive adhesive sheet 
with a release sheet. 

BACKGROUND ART 

[0002] Hard disk drives are widely used as a computer 
peripheral equipment. 

[0003] In these hard disk drives, pressure sensitive 
adhesive sheets are attached for various purposes, 
such as temporary fixation of parts during manufactur- 
ing process, indication of the contents, inspection and 
closing of holes formed in a main body or a cover, and 
the like. 

[0004] Such a pressure sensitive adhesive sheet is 
generally composed of a pressure sensitive adhesive 
sheet base and a pressure sensitive adhesive layer pro- 
vided on the base, and it is being adhered to a release 
sheet until it is attached to a hard disk drive or the like. 
[0005] On a surface of the release sheet (a surface to 
be attached to the pressure sensitive adhesive layer of 
the pressure sensitive adhesive sheet), a releasing 
agent layer is provided for improving releasability. Con- 
ventionally, a silicone resin has been used as a material 
of this releasing agent layer. 

[0006] However, it is known that when such a release 
sheet is attached to a pressure sensitive adhesive 
sheet, silicone compound such as low molecular weight 
silicone resin, siloxane, or silicone oil contained in the 
releasing agent layer of the release sheet is transferred 
into the pressure sensitive adhesive layer of the pres- 
sure sensitive adhesive sheet. Further, normally, the re- 
I ase sheet is wound up in a rolled form after the pro- 
duction thereof, and in this state, the back surface of the 
release sheet is in contact with the releasing agent layer 
thereof, so that the silicone compound contained in the 
r leasing agent layer is transferred to the back surface 
of the release sheet. In this regard, it Is also known that 
the silicone compound transferred to the back surface 
of the release sheet is again transferred to the surface 
of a pressure sensitive adhesive sheet when winding up 
a pressure sensitive adhesive sheet with a release 
sheet (which is composed of a pressure sensitive adhe- 
sive sheet and a release sheet attached thereto) In a 
rolled form in manufacturing the pressure sensitive ad- 
hesive sheet with a release sheet. For this reason, it is 
also known that, when the pressure sensitive adhesive 
sheet to which such a release sheet has been adhered 
is attached to a hard disk drive, the silicone compound 
which has been transferred to the pressure sensitive ad- 
hesive layer or the surface of the pressure sensitive ad- 
hesive sheet gradually gasifies, and then the gasified 
silicone compound deposits on a magnetic head, a disk 
surface or the like, thereby forming a fine silicone com- 



pound layer. 

[0007] Further, in the case where general woodfree 
paper, clay-coated paper or synthetic paper is used as 
a base of a pressure sensitive adhesive sheet or a re- 
5 lease sheet, particles such as clay or dust of paper are 
generated from the tjase of the pressure sensitive ad- 
hesive sheet. 

[0008] Meanwhile, in recent years, high performance 
and high density hard disc drives have been developed 

10 jn a very short period of time, and It is believed that the 
tendency of seeking such high performance and high 
density will continue after this. If the tendency of such 
high performance and high density of hard disk drives 

- - continues further, there is the possibility that deposition . 

is of the silicone compound and deposition of the particles 
generated from the pressure sensitive adhesive sheet 
or release sheet give rise to adverse effects for reading 
and writing of data. 

20 DISCLOSURE OF THE INVENTION 

[0009] An object of the present invention is to provide 
a pressure sensitive adhesive sheet and a pressure 
sensitive adhesive sheet with a release sheet which are 
25 hard to give adverse effects to hard disc drives or the 
like. 

[0010] In order to achieve the object mentioned 
above, the present invention is directed to a pressure 
sensitive adhesive sheet comprising a base and a pres- 
to sure sensitive adhesive layer provided on the base, 
wherein the content of silicone compound in the pres- 
sure sensitive adhesive sheet is equal to or less than 
500 p,g/m 2 . 

[001 1 ] This makes it possible to provide pressure sen- 
35 sitive adhesive sheets which are hard to give adverse 
effects to hard disc drives or the like. 
[0012] Preferably, in the pressure sensitive adhesive 
sheet of the present invention, the amount of gas gen- 
erated from the pressure sensitive adhesive sheet at a 
40 temperature of 85°C for 30 minutes is equal to or less 
than 20 mg/m 2 . This makes it possible to prevent occur- 
rence of the adverse effects to the hard disc drives or 
the like more reliably. 

[001 3] In the present invention, it is preferred that the 
45 sum of amounts of NO/.CI-, P0 4 3 ", K + , F-, Na + andCa 2 + 
contained in the pressure sensitive adhesive sheet is 
equal to or less than 20 mg/m 2 . This also makes it pos- 
sible to prevent occurrence of the adverse effects to the 
hard disc drives or the like more reliably. 
so [0014] Further, it Is also preferred that the base is 
formed from a plastic film or a lint free paper. This makes 
it possible to prevent generation of particles or the like 
more effectively, and therefore it becomes possible to 
prevent occurrence of the adverse effects to the hard 
55 disc drives or the like more reliably. 

[0015] Furthermore, in the pressure sensitive adhe- 
sive sheet of the present invention, it is also pref rred 
that an antistatic lay r is provided between the base and 



2 



3 



EP 1 178 095 A1 



4 



the pressure sensitive adhesive layer. This makes it 
possible to effectively prevent generation of electrifica- 
tion at peeling-off of the pressure sensitive adhesive 
sheet from the release sheet. Further, even in the event 
that voltage is generated around the attaching portion 
of the pressure sensitive adhesive sheet, it can be 
grounded safely. 

[0016] In this case, it is preferred that the antistatic 
layer includes at least one antistatic agent selected from 
the group consisting of carbon black, metal-based con- 
ductive filler, metal oxide-based conductive filler and n 
electron conjugated conductive polymer. This makes it 
possible to effectively prevent transfer of ions to an ad- 
herend, and thereby poor connection and deterioration 
of performance in the hard disc drive can be prevented 
more effectively. 

[0017] In this case, it is also preferred that the anti- 
static layer is composed of a thin film of a metal or metal 
oxide. This makes it possible to effectively prevent 
transfer of ions to an adherend, and thereby poor con- 
nection and deterioration of performance in the hard 
disc drive can be prevented effectively. 
[0018] Furthermore, it is also preferred that the sur- 
face resistivity of the antistatic layer is in the range of 1 
x 1 0 4 - 1 Q 12 n. This makes it possible to effectively pre- 
vent generation of electrification at peeling-off of the 
pressure sensitive adhesive sheet from the release 
sheet. Further, even in the event that voltage is gener- 
ated around the attaching portion of the pressure sen- 
sitive adhesive sheet, it can be grounded more safely. 
[0019] Another aspect of the present invention is di- 
rected to a pressure sensitive adhesive sheet with a re- 
tease sheet which comprises the pressure sensitive ad- 
hesive sheet as described above and a release sheet 
attached to the pressure sensitive adhesive sheet, the 
release sheet having a release agent layer. This makes 
it possible to provide a pressure sensitive adhesive 
sheet with a release sheet which hardly gives adverse 
effects to hard disc drives or the like. 
[0020] In this case, it is preferred that thecount of gen- 
erated particles having a diameter of 0.1 pm or more 
generated from the pressure sensitive adhesive sheet 
with a release sheet is equal to or less than 1 00 particles 
/ liter. This makes it possible to prevent generation of 
particles that are liable to give adverse effects for read- 
ing and writing data. 

[0021] Further, it is also preferred that the releasing 
agent layer is formed of a material containing an olefin- 
based thermoplastic elastomer and a polyethylene res- 
in. This makes it possible to effectively prevent an envi- 
ronment in which silicone compound is transferred into 
the pressure sensitive adhesive layer from being pro- 
duced in the pressure sensitive adhesive sheet with re- 
lease sheet, as well as to obtain excellent releasability. 
[0022] Furthermore, it is also preferred that the weight 
ratio of the oiefin-based thermoplastic elastomer with re- 
spect to the polyethyl ne resin is in the range of 25:75 
to 75:25. This makes it possible to obtain especially ex- 



cellent releasability and heat resistance. 
[0023] Moreover, it is also preferred that the density 
of the olefin-based thermoplastic elastomer is in the 
range of 0.80 to 0.90g/cm 3 . The also makes it possible 
5 to obtain especially excellent releasability and heat re- 
sistance. 

[0024] These and other objects, structures and ad- 
vantages of the present invention will be apparent from 
the following detailed description of the preferred em- 
10 bodiments and examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[Q025] 

Fig. 1 is Table 1 which shows the results of the ex- 
periments. 

Fig. 2 is Table 2 which shows the results of the ex- 
periments. 

Fig. 3 is Table 3 which shows the results of the ex- 
periments. 

Fig. 4 is Table 4 which shows the results of the ex- 
periments. - 

BEST MODE FOR PRACTICING THE INVENTION 

[0026] The present invention will be described in de- 
tail below based on the preferred embodiments. 
[0027] The pressure sensitive adhesive sheet with a 
release sheet of the present invention has a structure in 
which a release sheet having a releasing agent layer 
and a release sheet base (second base) is adhered to 
a pressure sensitive adhesive sheet having a pressure 
sensitive adhesive layer and a pressure sensitive adhe- 
sive sheet base (base) such that the releasing agent lay- 
er contacts the pressure sensitive adhesive layer. Fur- 
ther, the content of silicone compound contained in the 
pressure sensitive adhesive sheet of the present inven- 
tion is 500 u.g/m 2 or less. 

[0028] In such a pressure sensitive adhesive sheet 
with a release sheet, the release sheet can be peeled 
off from the pressure sensitive adhesive sheet, and after 
peeling-off, the pressure sensitive adhesive sheet is at- 
tached to an adherend such an as electronic instrument 
(e.g., hard disk drive). Herelnbelow, an explanation will 
be given using a hard disk drive as the representative 
of the adherend. 

[0029] First, an explanation will be given with regard 
to the pressure sensitive adhesive sheet 
[0030] The pressure sensitive adhesive sheet has a 
structure in which a pressure sensitive adhesive layer 
is formed on a pressure sensitive adhesive sheet base. 
[0031] The pressure sensitive adhesive sheet base 
has the function to support the pressure sensitive adhe- 
sive layer, and it is constituted from, for example, a plas- 
tic film such as polyester film e.g., polyethylene tereph- 
thalate film or polybutylene terephthalate film, polyolefin 
film e.g., polypropylen film or polymethylpentene film, 
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and polycarbonate film; metal foil such as aluminum or 
stainless steel: paper such as glassine paper, woodfree 
paper, coated paper, impregnated paper or synthetic pa- 
per; and a laminate body of two or more of those mate- 
rials. 

[0032] Among these materials, it is particularly pref- 
erable that the base is constituted from a plastic film 
such as polyester film, e.g., polyethylene terephthalate 
film orpolybutylene terephthalate film, or polypropylene 
film; or so-called lint free paper from which less particles 
are generated (for example, JP-B-H06-11959). When 
the pressure sensitive adhesive sheet base is constitut- 
ed from the plastic film or lint free paper, particles and 
_the like are hanito generate when processing or using. 
As a result, such abase is hard to give adversely effects 
to electronic instruments such as hard disk drives. Fur- 
ther, if the base is constituted from a plastic film or lint 
free paper, cutting, punching or the like during the 
processing becomes easy. Further, in the case where a 
plastic film is used as the base, it is more preferable that 
such a plastic film is a polyethylene terephthalate film. 
The polyethylene terephthalate film has the advantages 
in that generation of particles is low and generation of 
gas when heating is also low. 

[0033] The thickness of the pressure sensitive adhe- 
sive sheet base is not particularly limited, but it is pref- 
erably in the range of 20-200 ujti, and more preferably 
in the range of 25-1 00 u.m. 

[0034] Printing or typing may be applied to the surface 
of the pressure sensitive adhesive sheet base (surface 
opposite to the surface on which the pressure sensitive 
adhesive layer is laminated). Further, surface treatment 
may be made to the surface of the pressure sensitive 
adhesive sheet base for the purpose of, for example, 
improving adhesion of printing or typing (not shown in 
the drawings). Further, the pressure sensitive adhesive 
sheet may be used as a label. 

[0035] The pressure sensitive adhesive layer is con- 
stituted of a pressure sensitive adhesive composition 
containing a pressure sensitive adhesive as a main in- 
gredient. 

[0036] Examples of the pressure sensitive adhesive 
include acrylic adhesive, polyester-based adhesive and 
urethane-based adhesives. Among these adhes'rves, 
acrylic adhesives are particularly preferable as a pres- 
sure sensitive adhesive used in the pressure sensitive 
adhesive layer. 

[0037] When the pressure sensitive adhesive layer is 
constituted of an acrylic adhesive, the pressure sensi- 
tive adhesive sheet exhibits good releasability when it 
is peeledoff from the release sheet, and also provides 
high adhesive strength to an adherend. In particular, in 
the case where the releasing agent layer is composed 
of an olefin-based thermoplastic elastomer and a poly- 
ethylene resin as mentioned hereinafter, releasability of 
the pressure sensitive adhesive sheet becomes ex- 
tremely good by using an acrylic adhesive as a pressur 
sensitive adhesive constituting the pressure sensitive 



adhesive layer. 

[0038] For example, in the case where the pressure 
sensitive adhesive layer is formed of an acrylic adhe- 
sive, such an adhesive can be constituted of a polymer 
5 or copolymer mainly containing a main monomer com- 
ponent for imparting adhesiveness, a comonomer com- 
ponent for imparting adhesiveness or cohesive force, 
and a functional group-containing monomer component 
for improving crosslinking site or adhesiveness. 
[0039] Examples of the main monomer component in- 
clude acrylic acid alkyl esters such as ethyl acryfate, 
butyl aery late, amy I aery late, 2-ethylhexyl aery late, octyl 
acryfate, cydohexyl acrylate, benzyl acrylate or meth- 
qxy e_thy[ aery late; and methacrylic acid alkyl esters such 
as butyl methacrylate, 2-ethylhexyl methacrylate, cy- 
dohexyl methacrylate or benzyl methacrylate. 
[0040] Examples of the comonomer component in- 
clude methyl acrylate, methyl methacrylate, ethyl meth- 
acrylate, vinyl acetate, styrene and acrylonitrile. 
[0041] Examples of the functional group-containing 
monomer component include carboxy I -containing mon- 
omers such as acrylic acid, methacrylic acid, maleic acid 
or itaconic acid;- hydroxy l-containing monomers such as 
2-hyaroxyethyl (meth)acrylate, 2-hydroxypropyl (meth) 
acrylate or N-methylol acrylamide; acrylamides; meth- 
acryl amides; and glycidyl methacrylate. 
[0042] By containing the respective components, ad- 
hesive strength and cohesive force of the pressure sen- 
sitive adhesive composition are improved. Further, be- 
cause such acrylic resins generally do not have unsatu- 
rated bonding in the molecule, improvement of stability 
to light or oxygen can be attempted. Furthermore, by 
appropriately selecting kind of monomer or molecular 
weight of adhesive, a pressure sensitive adhesive com- 
position having qualities and properties according to its 
use can be obtained. 

[0043] The pressure sensitive adhesive composition 
used may be either of a crosslinked type to which 
crosslinking treatment has been applied, or a non- 
crosslinked type to which crosslinking treatment has not 
been applied. The crosslinked type is more preferable. 
When the crosslinked type is used, a pressure sensitive 
adhesive layer having further excellent cohesive force 
can be formed. Examples of the crosslinking agent that 
can be used for the crosslinked type pressure sensitive 
adhesive composition include epoxy compounds, isocy- 
anate compounds, metal chelate compounds, metal 
alkoxides, metal salts, amine compounds, hydrazine 
compounds and aldehyde compounds. 
[0044] If necessary, the pressure sensitive adhesive 
composition of the present invention may contain vari- 
ous additives such as antistatic agents, plasticizers, 
tackifiers or stabilizers. 

[0045] In particular, by containing an antistatic agent 
in the pressure sensitive adhesive composition, it is pos- 
sible to effectively prevent electrification at peeling off 
from being generated when the pressure sensitiv ad- 
hesive sheet is peeled off from th r lease sheet. Fur- 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 178 095 A1 



8 



ther, even in the case that voltage generates in the vi- 
cinity of the attaching portion of the pressure sensitive 
adh sive sheet, it can be safely grounded. In this case, 
it is preferable that such an antistatic agent is one which 
does not substantially contain ions (nonionic type), s 
Since such a nonionic antistatic agent is used, genera- 
tion of ions from the antistatic agent can be effectively 
prevented. Therefore, it is possible to prevent ions from 
being transferred into a hard disk drive and its parts, and 
as a result, problems such as poor contact or perform- 10 
ance deterioration in the hard disk drive can be more 
effectively prevented. Preferred examples of such an 
antistatic agent include carbon black, metal-based con- 
ductive filler, metal oxide-based conductive filler and n 
electron conjugated conductive polymer, which will be 15 
described later. 

[0046J The content of the antistatic agent in the pres- 
sure sensitive adhesive layer is not particularly limited, 
but it is preferably in the range of 1-50 wt%, and more* 
preferably in the range of 3-30 wt%, If the content of the 20 
antistatic agent is less than 1 wt%, there is the case that 
effect of the antistatic agent is not sufficiently obtained. 
On the other hand, if the content of the antistatic agent 
exceeds 50 wt% ( there is the case that the content of 
the pressure sensitive adhesive in the pressure sensi- 25 
tive adhesive layer decreases relatively, and the adhe- 
siveness of the pressure sensitive adhesive sheet to an 
adherend is also lowered. 

[0047] The thickness of the pressure sensitive adhe- 
sive layer is not particularly limited, but it is preferably 30 
in the range of 1-70 um, and more preferably in the 
range of 1 0-40 u,m. With such a thickness, good adhe- 
sive force can be obtained. 

[0048] In such a pressure sensitive adhesive sheet, 
the content of silicone compound contained in the pres- 35 
sure sensitive adhesive sheet is 500 u.g/m 2 or less. 
[0049] Examples of the silicone compound include 
low molecular weight silicone resins, silicone oils and 
siloxanes and the like. 

[0050] If the content of the silicone compound in the *o 
pressure sensitive adhesive sheet is 500 ng/m 2 or less, 
an amount of the silicone compound discharged from 
the pressure sensitive adhesive sheet can be minimized 
when the pressure sensitive adhesive sheet is attached 
to an adherend. Therefore, when this pressure sensitive *s 
adhesive sheet is used, it is possible to prevent the phe- 
nomenon that the silicone compound is discharged from 
the pressure sensitive adhesive sheet and such silicone 
compound accumulates on a magnetic head or disk sur- 
face. Consequently, if the pressure sensitive adhesive so 
sheet of the present invention is used to a hard disk 
drive, troubles will hardly occur in the hard disk drive, 
and therefore reliability of the drive is improved. Further, 
if hard disk drives will have higher density and higher 
performance in the future, the pressure sensitive adhe- ss 
sive sheet can prevent the hard disk drives from con- 
tamination, thereby enabling to achiev the higher den- 
sity and higher performance of the hard disk drives. 



[0051] Such an effect becomes prominent when the 
content of the silicone compound in the pressure sensi- 
tiv adhesive sheet is 1 00 u.g/cm 2 or less. 
[0052] In the pressure sensitive adhesive sheet, the 
sum of amounts of NO x ", Ch, P0 4 3 ", K+ F\ Na+andCa 2 + 
is preferably 20 mg/m 2 or less, and more preferably 5 
mg/m 2 or less. If the pressure sensitive adhesive sheet 
contains a large amount of such ions, there is the pos- 
sibility that after adhering the pressure sensitive adhe- 
sive sheet to a hard disk drive, such ions adhere to sem- 
iconductor elements, semiconductor materials or the 
like in the hard disk drive through gloves or the like of 
workers, thereby giving rise to adverse effects thereto. 
Contrary to this, if the amount of ions is decreased to 
the above-mentioned value "or less, an amount of ions 
generated from the pressure sensitive adhesive sheet 
can extremely be decreased, and as a result, semicon- 
ductor elements, semiconductor materials or the like in 
the hard disk drive are hard to receive such adverse ef- 
fects. 

[0053] In the pressure sensitive adhesive sheet, it is 
preferred that an amount of gas generated at a temper- 
ature of 85°C and for 30 minutes is 20 mg/m 2 or less, 
and more preferably 5 mg/m 2 or less. Examples of kinds 
of the gas generated from the pressure sensitive adhe- 
sive sheet include unreacted monomers or low molec- 
ular weight polymers of its resin components such as 
(meth) acrylic acid, (meth) acrylic acid ester or styrene; 
solvents such as toluene, ethyl acetate or methyl ethyl 
ketone; and plasticizers such as phthalic acid ester (e. 
g., dioctylphthalate, diethylhexyl phthalate or di n-decyl 
phthalate). If the amount of gas generated from the pres- 
sure sensitive adhesive sheet is decreased, materials 
to be adhered to and deposited on the surface of the 
hard disk or the magnetic head can be decreased. In 
this regard, it is considered that the amount of gas gen T 
erated from the pressure sensitive adhesive sheet in- 
creases as environmental temperature of the pressure 
sensitive adhesive sheet becomes high. In hard disk 
drives or the like, there is the case that temperature in- 
side the drives elevates during its operation. In such a 
case, however, it is considered that the environmental 
temperature is generally 80°C or lower. Therefore, if the 
amount of gas generated at a temperature of 85°C and 
for 30 minutes is the value lower than the above-men- 
tioned value, the amount of gas generated from the 
pressure sensitive adhesive sheet is further decreased 
under the ordinary use conditions of hard disk drives, so 
that the pressure sensitive adhesive sheet can be pref- 
erably used for the hard disk drives without any problem 
caused by the gas generation. 

[0054] Normally, the release sheet is being adhered 
to the pressure sensitive adhesive sheet until it is used. 
The above-mentioned characteristics of the pressure 
sensitive adhesive sheet and the pressure sensitive ad- 
hesive layer thereof depend on the release sheet, and 
in particular greatly depend on components and prop- 
erties of the releasing agent lay r. In order for the pres- 
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sure sensitive adhesive sheet and pressure sensitive 
adhesive layer to possess the above-mentioned char- 
acteristics, it is preferable that the release sheet has the 
following characteristics. 

[0055] The release sheet has the structure in which 5 
the releasing agent layer is formed on the release sheet 
base. 

[0056] The material of the release sheet base is the 
same as that of the pressure sensitive adhesive sheet 
base mentioned above. 10 
[0057] The thickness of the release sheet base is not 
particularly limited to a specific value, but should pref- 
erably lie in the range of 20-200 um, and more preferably 
_ in the range of 25-50 urn 

[0058] The releasing a gent la yer constituted of a re- *s 
leasing agent is provided on such a release sheet base. 
By providing the releasing agent layer, it is possible to 
peel off the pressure sensitive adhesive sheet from the 
release sheet easily. 

[0059] Examples of the releasing agent which can be 20 
used in the release agent layer include polyolefins such 
as polyethylene resins, thermoplastic elastomers such 
as olefin-based thermoplastic elastomers, fluororesins 
such as tetrafluoroethylene, and mixtures of these ma- 
terials. 25 
[0060] Among these materials, polyethylene resins 
and olefin-based thermoplastic elastomers are prefera- 
bly used as the releasing agent in the releasing agent 
layer. When the release agent layer is constituted of 
such a releasing agent, it is possible to prevent an en- 30 
vironment in which silicone compound is transferred into 
the pressure sensitive adhesive layer from being pro- 
duced in the pressure sensitive adhesive sheet with a 
release sheet. Further, when the releasing agent layer 
is constituted of the polyethylene resin and the olefin- 35 
based thermoplastic elastomer, it becomes unneces- 
sary to use any silicone resins in the production site 
where the pressure sensitive adhesive sheet with a re- 
lease sheet is produced, and as aresult, it becomes pos- 
sible to prevent silicone compound from being attached *o 
to the surface of the pressure sensitive adhesive sheet 
base or release sheet base. 

[0061] Further, since the releasing agent layer is com- 
posed of the olefin-based thermoplastic elastomer and 
the polyethylene resin, excellent releasability can be ob- *s 
tained in addition to the above-mentioned effects. 
Therefore, if the releasing agent layer is composed of 
the olefin-based thermoplastic resin and the polyethyl- 
ne resin, the sum of the amounts of silicone com- 
pounds to be contained in the pressure sensitive adhe- so 
sive layer and the pressure sensitive adhesive sheet 
base can easily be decreased to 500 u.g/m 2 or less, and 
preferably to 100 u.g/m 2 or less. Further, it Is also pos- 
sible to prevent accumulation of the silicone compound 
on a hard disk drive or the like even if the pressure sen- ss 
sitive adhesive sheet is used to the hard disk drive or 
the lik . In addition, the pr ssure sensitive adhesive 
sheet can easily and securely be peeled off from the re- 



lease sheet. 

[0062] Furthermore, in the case that the releasing 
agent layer is composed of th olefin-based thermoplas- 
tic elastomer and the polyethylene resin, it is preferable 
that the olefin-based thermoplastic elastomer satisfies 
the following conditions. 

[0063] The olefin-based thermoplastic elastomer may 
be either of ethylene propylene copolymer or ethylene 
octene copolymer, for example. In these materials, eth- 
ylene propylene copolymer is preferred. By using the 
ethylene propylene copolymer as the olefin-based ther- 
moplastic elastomer, a release sheet having particularly 
excellent releasability can be obtained. As for commer- 
cially available ethylene propylene copolymer, TAFMER 
series (products of Mitsui Chemical Co.) can be men- 
tioned. 

[0064] Density of such olefin-based thermoplastic 
elastomers is not particularly limited, but it is preferably 
in the range of 0.80-0.90 g/cm 3 , and more preferably in 
the range of 0.86-0.88 g/cm 3 . If the density of the olefin- 
based thermoplastic elastomers is lower than the lower 
limit, sufficient heat resistance can not be obtained. On 
the other hand ; if the density of the olefin-based ther- 
moplastic elastomers exceeds the upper limit, there is 
the case that sufficient releasability is not obtained. 
[0065] On the other hand, density of the polyethylen e 
resin is not particularly limited, but it is preferably in the 
range of 0.890-0.925 g/cm 3 , and more preferably in the 
range of 0.900-0.922 g/cm 3 . If the density of the poly- 
ethylene resin Is lower than the lower limit, there is the 
case that sufficient heat resistance can not be obtained. 
On the other hand, if the density of the polyethylene res- 
in exceeds the upper limit, there is the case that suffi- 
cient releasability can not be obtained. 
[0066] Preferably, such polyethylene resin is synthe- 
sized using a transition metal catalyst such as Ziegler 
Natta catalyst or metal locene catalyst. In particular, a 
pofyethylen resin which is synthesized using metal- 
locene catalyst has excellent releasability and heat re- 
sistance. 

[0067] In the case that the releasing agent layer is 
composed of the olefin-based thermoplastic elastomer 
and the polyethylene resin, weight ratio (compounding 
ratio) of the olefin-based thermoplastic elastomer with 
respect to the polyethylene resin is not particularly lim- 
ited, but it is preferably in the range of 25:75 to 75:25, 
and more preferably In the range of 40:60 to 60:40. If 
the content of the olefin-based thermoplastic elastomer 
is too small, there is the case that sufficient releasability 
is not obtained depending on the kinds of the olefin- 
based thermoplastic elastomer and the polyethylene 
resin. On the other hand, if the content of the olefin- 
based thermoplastic elastomer is too large, there is the 
case that sufficient heat resistance is not obtained de- 
pending on the kinds of the olefin-based thermoplastic 
elastomer and the polyethylene resin. 
[0068] In this regard, it is to be noted that the releasing 
agent layer may contain other resin components as well 
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as various additives such as plasticizer or stabilizer. 
[0069] The thickness of the releasing agent layer is 
not particularly limited, but it is preferably in the range 
of 1 0-50 urn, and more preferably in the range of 1 5-30 
urn If the thickness of the releasing agent layer is small- 
er than 10 u,m, releasability is poor. Further, even if the 
thickness is increased more than 50 urn, releasability is 
not improved, thus such a releasing agent layer is not 
economical. 

[0070] In such a pressure sensitive adhesive sheet 
with a release sheet, count of generated particles having 
a diameter of 0.1 urn or more should preferably be equal 
to or less than 100 particles / liter, and more preferably 
equal to or less than 20 particles / liter. When the count 
of generated particles is equal to or less than this value, 
it is possible to suitably prevent dusts or particles which 
are liable to give adverse effects on reading and writing 
of data from being generated from the pressure sensi- 
tive adhesive sheet. 

[0071] Hereinbelow, a description will be made with 
regard to the production method of the pressure sensi- 
tive adhesive sheet and the pressure sensitive adhesive 
sheet with a release sheet Of the present invention. 
[0072] In one example of the manufacturing method 
of the release sheet, a -release sheet base is prepared, 
and then a releasing agent is applied onto the release 
sheet base to form a releasing agent layer, thereby ob- 
taining a release sheet. Examples of the method for ap- 
plying the releasing agent onto the release sheet base 
include an extrusion laminating method and the like. 
[0073] Further, in one example of the manufacturing 
method of the pressure sensitive adhesive sheet, a 
pressure sensitive adhesive sheet base is prepared, 
and then a pressure sensitive adhesive composition is 
applied onto the pressure sensitive adhesive sheet base 
to form a pressure sensitive adhesive layer, thereby ob- 
taining a pressure sensitive adhesive sheet. Examples 
of the method for applying the pressure sensitive adhe- 
sive composition onto the pressure sensitive adhesive 
sheet base include knife coating, blade coating and roll 
coating and the like. The pressure sensitive adhesive 
composition used In this case may be in a solvent type, 
an emulsion type or a hot melt type or the like. 
[0074] Thereafter, the release sheet is laminated onto 
the thus obtained pressure sensitive adhesive sheet 
such that the pressure sensitive adhesive layer contacts 
the releasing agent layer, so that a pressure sensitive 
adhesive sheet with a release sheet can be obtained. 
[0075] According to these production methods, a 
pressure sensitive adhesive sheet with a release sheet 
can be produced without exposing the release sheet to 
high temperature in the course of the production. Fur- 
ther, the releasing agent layer is hard to receive influ- 
ence of a solvent which is used in forming the pressure 
sensitive adhesive layer. 

[0076] The pressure sensitive adhesive sheet with a 
release sheet may be produced by forming a pressure 
sensitive adhesive layer on the releasing agent layer of 



the release sheet and then superposing a pressure sen- 
sitive adhesive sheet base onto. the pressure sensitive 
adhesive layer. 

[0077] The above explanation is directed to the case 
5 that a hard disk drive is used as an adherend, but ad- 
herends to which the pressure sensitive adhesive sheet 
of the present invention can be used are not limited to 
hard disk drives. 

[0078] Further, even in the case that the pressure sen- 
10 sitive adhesive sheet of the present invention is used in 
the production of hard disk drives or the like, the pres- 
sure sensitive adhesive sheet can be used without being 
directly attached to the hard disk drives or the like. 
[0079] The pressure sensitive adhesive sheet of the 
present invention can also be used as, for example, a 
refuse-removing tape or a refuse -removing roll which is 
constructed by winding the tape in a rolled form. For ex- 
ample, when the pressure sensitive adhesive sheet of 
the present invention is used as a refuse- removing tape 
used in a production factory of hard disk drives (e.g., in 
a clean room), it is possible to further effectively prevent 
contamination of hard disk drives, thereby enabling to 
achieve further high performance of hard disk drives. 
[0080] In the case that the pressure sensitive adhe- 
sive layer contains the above-mentioned antistatic 
agent, it is possible to effectively prevent generation of 
static electricity which is generated upon peeling-off of 
the release sheet from the pressure sensitive adhesive 
sheet, and as a result, breakage or the like of electronic 
parts of a hard disk drive due to static electricity can be 
more effectively prevented. 

[0081] Herein below, a second embodiment of the 
present invention is will be described. 
[0082] In the following, the pressure sensitive adhe- 
sive sheet with a release sheet of the second embodi- 
ment will be explained by focusing the differences be- 
tween the first and second embodiments, and explana- 
tion with respect to the overlapping points is omitted. 
[0083] In this embodiment, the releasing agent layer 
is formed on the release sheet base through an adhe- 
sion enhancing layer as an intermediate layer. That is, 
in this embodiment, the release sheet has a structure in 
which the adhesion enhancing layer is provided be- 
tween the releasing agent layer and the release sheet 
base. 

[0084] According to this structure, adhesiveness be- 
tween the releasing agent layer and the release sheet 
base is improved. As a result, it is possible to appropri- 
ately prevent lifting from occurring at the interface be- 
tween the releasing agent layer and the release sheet 
base when peeling off the release sheet from the pres- 
sure sensitive adhesive sheet Further, it is also possible 
to prevent a part of the releasing agent layer from ad- 
hering to or remaining on the pressure sensitive adhe- 
sive layer after the release sheet has been peeled off. 
[0085] As for the material constituting the adhesion 
enhancing layer, polyethylene resins can be mentioned, 
for example. 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 1 178 095 A1 



14 



[0086] The thickness of the adhesion enhancing layer 
is not particularly limited, but it is preferably in the range 
of 10-50 um, and more preferably in the range of 15-30 
um 

[0087] Hereinbelow. a description will be made with 
regard to a production method of the release sheet of 
this embodiment. 

[0088] In this production method, a release sheet can 
be obtained by preparing a release sheet base, applying 
a constituent material of the adhesion enhancing layer 
onto this release sheet base, and then applying a re- 
leasing agent onto the adhesion enhancing layerto form 
a releasing agent layer. As for the method of applying 
the constituent material of the adhesion enhancing layer 
onto the release sheet base, an extrusion laminating 
method can be mentioned. In this case, the adhesion 
enhancing layer and the releasing agent layer may be 
laminated on the release sheet base in this order by the 
extrusion laminating method, or those layers may simul- 
taneously be laminated on the release sheet base by a 
coextrusion lamination method. 

[0089] In this embodiment, the intermediate layer is 
the adhesion enhancing layer that increases adhesive 
strength between the releasing agent layer and the re- 
lease sheet base, but the intermediate layer may have 
purposes other than this. For example, the intermediate 
layer may be a barrier layer that prevents transfer of the 
components between the releasing agent layer and the 
release sheet base. Further, the release sheet may have 
two or more intermediate layers. 
[0090] Hereinbelow, a third embodiment of the 
present invention will be described. 
[0091] In the following, the pressure sensitive adhe- 
sive sheet with the release sheet of the third embodi- 
ment will be explained by focusing the differences from 
the first and second embodiments, and explanation with 
respect to the overlapping points is omitted. 
[0092] In this embodiment, the pressure sensitive ad- 
hesive layer is formed on the release sheet base 
through an antistatic layer. That is, in this embodiment, 
the pressure sensitive adhesive sheet has a structure 
in which the antistatic layer Is provided between the 
pressure sensitive adhesive layer and the pressure sen- 
sitive adhesive sheet base. 

[0093] According to this structure, it is possible to ef- 
fectively prevent electrification from being generated at 
the time when the pressure sensitive adhesive sheet is 
peeled off from the release sheet, for example. Further, 
even in the case that a voltage is generated in the vicinity 
of an attaching part of the pressure sensitive adhesive 
sheet, it can be grounded safely. 
[0094] Further, when the pressure sensitive adhesive 
sheet is used as a refuse-removing tape, for example, 
it is possible to prevent generation of static electricity in 
use more effectively. 

[0095] Furthermore, it is preferable that the antistatic 
layer does not substantially contain ions (nonionic). 
[0096] Since such nonionic antistatic agent is used, 



generation of ions from antistatic agent can effectively 
be prevented. Thus, transfer of ions to the adherend can 
be prevented, and as a result, problems such as poor 
contact in a hard disk drive and deterioration of perform- 
5 ance thereof can be effectively prevented. 

[0097] Preferable examples of the nonionic antistatic 
layer include the following layers (1) and (2). 

(1 ) Layers constituted of an antistatic agent composition 
10 containing at least one of antistatic agents such as 
carbon black, metal-based conductive filler, metal 
oxide-based conductive filler and n electron conjugated 
conductive polymer. 

[0098] Examples of the metal-based conductive filler 
include a metal powder of Cu, Al, Ni, Sn, orZn or the like. 
[0099] In the case where carbon black or metal-based 
conductive filler is used as the antistatic agent, these 
conductive fillers are used in a state of being dispersed 
in a binder. Amount of the conductive filler to be added 
to the antistatic agent composition is not particularly lim- 
ited, but it is preferably in the range of 1-90 wt%, and 
more preferably in the range of 3-80 wt%. 
[01 00] If the amount of the added carbon black or met- 
al-based conductive filler is less than 1 wt%, there is the 
case that sufficient antistatic effect can not be obtained. 
On the other hand, if the amount of the added conduc- 
tive filler exceeds 90 wt%, strength decreases, so that 
there is the possibility that cohesive failure of the anti- 
static layer or interfacial.failure occurs upon peeling off 
the pressure sensitive adhesive sheet from the release 
sheet. 

[0101] As for the binder, acrylic-based, urethane- 
based, polyester-based, epoxy-based, polyvinyl chlo- 
ride-based, melamine-based or polyimide-based high 
molecular polymer can be used. If necessary, an addi- 
tive such as crosslinking agent may be added. 
[01 02] Examples of the metal oxide-based conductive 
filler include zinc oxide-based, titanium oxide-based, tin 
oxide-based, indium oxide-based and antimony oxide- 
based fillers and the like. 

[01 03] In the case where the metal oxide-based con- 
ductive filler is used as the antistatic agent, the metal 
oxide-based conductive filler is used in a state of being 
dispersed in a binder. Amount of the metal oxide-based 
conductive filler to be added to the antistatic agent com- 
position is not particularly limited, but it is preferably in 
the range of 10-90 wt%, and more preferably in the 
range of 20-80 wt%. 

[01 04] If the amount of the metal oxide-based conduc- 
tive filler added is less than 10 wt%, there is the case 
that sufficient antistatic effect can not be obtained. On 
the other hand, if the amount of the metal oxide-based 
conductive filler added exceeds 90 wt%, strength de- 
creases, so that there is the possibility that cohesive fail- 
ure of the antistatic layer or Interfacial failure occurs up- 
on peeling off the pressure sensitive adhesive sheet 
from the release sheet 
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[0105] As for the binder, those that are th same as 
the binder used with carbon black or metal-based con- 
ductive filler can be used, and if necessary, an additive 
such as crosslinking agent may be added. 
[0106] In this connection, it is to be noted that the 
above-mentioned antistatic agent may be prepared by 
applyin g th e carbon black, metal-based conductive filler, 
metal oxide-based conductive fillers and the like onto 
the surface of resin powder of polystyrene or polymeth- 
acrylate, or glass powder, by means of coating or sput- 
tering or the like. 

[01 07] The 7t electron conjugated conductive polymer 
is a polymer obtained by oxidation-polymerizing a mon- 
omer having conjugated double bond in its molecular 
structure. 

[01 08] Examples of the monomer constituting the n 
electron conjugated conductive polymer include aniline, 
thiophene, pyrrole and their derivatives. 
[0109] Average molecular weight of the n electron 
conjugated conductive polymer is not particularly limit- 
ed, but it is preferably in the range from several hundred 
to several ten thousands. 

[01 1 0] The antistatic agent composition may contain 
7c electron conjugated conductive polymer and metal ox- 
ide-based conductive filler In this case, the above-men- 
tioned binder may be contained or may not be con- 
tained. 

[0111] Examples of the method for forming the anti- 
static layer containing k electron conjugated conductive 
polymer include a method of applying an antistatic agent 
composition containing the n electron conjugated con- 
ductive polymer to the pressure sensitive adhesive 
sheet base, and a method of contacting a monomer con- 
stituting the 7i electron conjugated conductive polymer 
with the surface of the pressure sensitive adhesive 
sheet base and polymerizing it under the presence of 
an oxidizing agent. In the case of using the method of 
contacting a monomer constituting the n electron con- 
jugated conductive polymer with the surface of the pres- 
sure sensitive adhesive sheet base and polymerizing it 
under the presence of an oxidizing agent, it is possible 
to use a method of dipping a base film in a solution con- 
taining an oxidizing agent to polymerize monomers (dip 
polymerization), and directly precipitating a conductive 
polymer on the surface of the base film to obtain a con- 
ductive polymer layer, for example. According to this 
method, it is possible to optionally change monomer 
concentration, so that the thickness and conductivity of 
the conductive polymer layer can be easily controlled. 
[0112] Examples of the oxidizing agent include per- 
oxobisulfate such as ammonium peroxobisulfate or po- 
tassium peroxobisulfate. ferric salt such as ferric chlo- 
ride, ferric sulfate or ferric nitrate, permanganate such 
as potassium permanganate or sodium permanganate, 
and bichromate such as sodium bichromate or potassi- 
um bichromate. 

[0113] If necessary, the antistatic agent composition 
may contain various additives such as plasticizer, tack- 



ifier or stabilizer. 

(2) Layers constituted of thin film of metal or metal oxide 

5 [0114] Examples of the metal thin film include a thin 
film of Al, Ti, Au, Ag, Pd, Ni, or Pt or the like, or alloy 
containing one or more of these metals. This metal thin 
film may be one obtained by, for example, laminating a 
plurality of layers having different compositions. 
10 [0115] Examples of the metal oxide thin film include 
a thin film of manganese oxide or titanium oxide or the 
like. The thin film of this metal oxide may be formed by 
containing a dopant to metal oxide, such as ITO or ATO. 
Further, the thin film of this metal oxide may contain a 
'5 plurality of metal elements. 

[0116] Examples of the formation method of the thin 
film of the metal or metal oxide include chemical vapor 
deposition methods (CVO) such as heat CVD, plasma 
CVO and laser CVD, and physical vapor deposition 
methods (PVC) such as vacuum deposition, sputtering 
and ion plating. 

[01 17] The antistatic layer may be formed into a lam- 
inate structure comprised of a plurality of layers having 
different compositions. For example, the antistatic layer 
may be one obtained by laminating a layer containing 
at least one of the antistatic agents including the above- 
mentioned carbon black, metal-based conductive filler, 
metal oxide-based conductive filler and n electron con- 
jugated conductive polymer, and a thin film of metal or 
metal oxide. 

[0118] Surface resistivity of the antistatic layer thus 
obtained is preferably in the range of IQMO 12 Q, more 
preferably in the range of 10^-1 0 9 £2. 
[0119] If the surface resistivity of the surface of the 
antistatic layer is less than 1 0 4 £2, there is the possibility 
that parts such as IC or magnetic head or the like are 
broken in the case of generation of voltage in some rea- 
sons. On the other hand, the surface resistivity of the 
surface of the antistatic layer exceeds 10 12 Q, there is 
the possibility that sufficient antistatic effect can not be 
obtained. 

[01 20] The thickness of the antistatic layer can be ap- 
propriately determined so as to obtain the above-men- 
tioned surface resistivity. However, the thickness is pref- 
erably in the range of 0.01-20 jim, and more preferably 
in the range of 0.1 -1 |im, in the case of the carbon black, 
metal-based conductive filler, metal oxide-based con- 
ductive filler or n electron conjugated conductive poly- 
mer. Further, it is preferable that the thin film of metal or 
metal oxide has a thickness of 0.005-1 urn. If the thick- 
ness of the antistatic layer is lower than the lower limit, 
there is the case that sufficient antistatic effect can not 
be obtained. On the other hand, if the thickness of the 
antistatic layer exceeds the upper limit, it may invite de- 
crease in rigidity of the pressure sensitive adhesive 
sheet or deterioration of transparency. 
[0121] In this embodiment, the intermediate layer is 
formed from the antistatic layer that prevents generation 
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of releasing charges, but such an intermediate layer 
may have functions other than this. For example, the 
intermediate layer may be a barrier layer that prevents 
transfer of components between the pressure sensitive 
adhesive layer and the pressure sensitive adhesive 
sheet base. Further, the pressure sensitive adhesive 
sheet may have two or more intermediate layers. For 
example, the pressure sensitive adhesive sheet may 
have the above-mentioned antistatic layer and barrier 
layer as its intermediate layers. 

[0122] Although the present invention has been de- 
scribed above based on the preferred embodiments 
mentioned above, the present invention is not limited 
thereto. 

[0123] For example, the pressure sensitive adhesive 
sheet with a release sheet of the present invention may 
have a structure such that two pressure sensitive adhe- 
sive layers are formed on both sides of the pressure sen- 
sitive adhesive sheet base, and release sheets are re- 
spectively attached to each of the pressure sensitive ad- 
hesive layers. 

[0124] By using this structure, it is possible to bond 
different adherends through the pressure sensitive ad- 
hesive sheet. 

[0125] Further; the pressure sensitive adhesive, lay- 
ers provided on both sides of the pressure sensitive ad- 
hesive sheet base may have substantially the same 
thickness, composition and the like, or may have differ- 
ent thickness, composition and the like, respectively. 

EXAMPLES 

[0126] Hereinbelow, a description will be made with 
regard to the actual examples of the pressure sensitive 
adhesive sheet with a release sheet of the present in- 
vention. 

1 . Production of Pressure sensitive Adhesive Sheet with 
Release Sheet 

<Example 1> 

[01 27] A release sheet was prepared by forming a re- 
leasing agent layer onto one surface of a release sheet 
base by the extrusion laminating method. 
[0128] Then, a pressure sensitive adhesive sheet was 
prepared by forming a pressure sensitive adhesive layer 
onto one surface of a pressure sensitive adhesive sheet 
base by the knife coating method. 
[0129] Thereafter, by adhering the release sheet to 
the pressure sensitive adhesive sheet, a pressure sen- 
sitive adhesive sheet with a release sheet was pro- 
duced. 

[0130] The structure of each layer was as follows. 
(1) Release sheet base 

Structural material: polyethylene terephthalate 



film 

Thickness: 38p.m 

(2) Releasing agent layer 

5 

Constituent material: A mixture of 50 parts by 
weight of olef in-based thermoplastic elastomer 
containing ethylene propylene copolymer 
("TAFMER P-0280G M which is a product of Mit- 

10 sui Chemical Co. and its density is 0.87 g/cm 3 ) 

and 50 parts by weight of polyethylene resin 
( ,, HI-aCW2004 ,, (linear low density polyethyl- 
ene) which is a product of Sumitomo Chemical 
Company, Limited, and its density is 0.908g/ 

is cm 3 ), (note that the polyethylene was synthe- 

sized by Ziegler-Natta catalyst) 
Thickness: 15^im 

(3) Adhesion enhancing layer 
20 None 

(4) Pressure sensitive adhesive layer 

Constituent material; Acrylic adhesive ("NPL" 
which is a product of LINTEC Corporation) 
25 Thickness: 25ujn 

• (5) Pressure sensitive adhesive sheet base 

Structural material: polyethylene terephthalate 
30 film 

Thickness: 50u/n 



[01 31] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as that 
of Example 1 excepting that a release sheet was pro- 
duced by forming an adhesion enhancing layer onto one 
surface of a release sheet base by the extrusion lami- 
nating method, and then forming a release agent layer 
onto the adhesion enhancing layer by the extrusion lam- 
inating method. 

[0132] The structure of each layer was as follows. 
(1) Release sheet base 



Structural material: Lint-free paper ("CLEAN PA- 
PER" which is a product of LINTEC Corporation) 
Thickness: 38u.m 



(6) Antistatic layer 
None 

35 

<EXAMPLE 2> 
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(2) Releasing agent layer 
[0134] 

Constituent material: A mixture of 50 parts by s 
weight of olefin-based thermoplastic elastomer 
containing ethylene propylene copolymer 
('TAFMER P-0280G" which is a product of Mitsui 
Chemical Co. and its density is 0.87 g/cm 3 ) and 50 
part by weight of polyethylene resin ("J-REX 10 
JH807A" (low density polyethylene) which is a prod- 
uct of Japan Polyolefin Co., Ltd. and its density is 
0.916g/cm 3 ). (note that the polyethylene was syn- 
thesized by Ziegler-Natta catalyst) 
Thickness: 15u.m 15 



(3) Adhesion enhancing layer 

[0135] Constituent material: Polyethylene ("SUMIKA- 
THEN L-405H" (low density polyethylene) which is a 20 
product of Sumitomo Chemical Company, Limited, and 
its density is 0.924 g/cm 3 ) 

(4) Pressure sensitive adhesive layer 

25 

[0136] 

Constituent material: Acrylic adhesive ("NPL" which 
is a product of LINTEC Corporation) 
Thickness: 25u.m 30 

(5) Pressure sensitive adhesive sheet base 
[0137] 

35 

Structural material: polyethylene terephthalate fiim 
Thickness: 50jim 

(6) Antistatic layer 

40 

[0138] None 
<Example 3> 

[0139] A pressure sensitive adhesive sheet with a re- *s 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the releasing agent was pro- 
duced from 25 parts by weight of olefin-based thermo- 
plastic elastomer and 75 parts by weight of polyethyl- 



<Example 4> 

[01 40] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- ss 
ample 2 excepting that the releasing agent was pro- 
duced from 65 parts by weight of olefin-based thermo- 
plastic elastomer and 35 parts by weight of polyethyl- 



ene. 

<Example 5> 

[01 41 ] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the polyethylene in the releasing 
agent was changed into a linear low density polyethyl- 
ene ("NOVATEC-LL. UC380 rt which is a product of JA- 
PAN POLYCHEM Corporation and its density is 0.921 
g/cm 3 ). In this regard, it is to be noted that this polyeth- 
ylene was synthesized by metailocene catalyst. 

<Example6> 

[01 42] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the polyethylene in the releasing 
agent was changed into a low density polyethylene 
("EXCELLEN EX CR8002" which is a product of Sumi- 
tomo Chemical Company, Limited, and its density is 
0.912 g/cm 3 ). In this regard, it is to be noted that this 
polyethylene was synthesized by metailocene catalyst. 

<Example 7> 

[01 43] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the polyethylene in the releasing 
agent was changed into a low density polyethylene 
("KERNEL 57L" which is a product of JAPAN POLY- 
CHEM Co., Ltd. and its density is 0.905 g/cm 3 ). In this 
regard, it is to be noted that this polyethylene was syn- 
thesized by metailocene catalyst. 

< Example 8> 

[01 44] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the polyethylene in the releasing 
agent was changed into a linear low density polyethyl- 
ene ("SUMIKASEN E-FV401" which Is a product of 
Sumitomo Chemical Company, Limited, and its density 
is 0.902 g/cm 3 ). In this regard, it is to be noted that this 
polyethylene was synthesized by metailocene catalyst. 

< Example 9> 

[01 45] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the polyethylene in the releasing 
agent was changed into an a olefin-based linear low 
density polyethylene ("SUMIKATHEN Hi- aCW2004 tt 
which is a product of Sumitomo Chemical Company, 
Limited, and its density is 0.908 g/cm 3 ). In this regard, 
it is to be noted that this polyethylene was synthesized 
by Ziegler-Natta catalyst. 
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<Example 10> 

[0146] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 9 excepting that the release sheet base was 
changed into a polyethylene terephthalate film (its thick- 
ness was 38u.m). 

<Example 11> 

[01 47] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 9 excepting that the pressure sensitive adhesive 
sheet base was formed by laminating a polyethylene 
("SUMIKATHEN L-405H" (low density" polyethylene) ~ 
which is a product of Sumitomo Chemical Company, 
Limited.) onto a lint-free paper ("CLEAN PAPER" which 
is a product of LINTEC Corporation and its thickness 
was 60u»m) by the extrusion laminating method so as to 
have a thickness of 15u,m. 

<Example 12> 

[01 48] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 1 0 excepting that the pressure sensitive adhesive 
sheet base was formed from that of Example 11 . 

<Example 1 3> 

[01 49] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the material of the releasing 
agent layer was changed into polyethylene ("J-.REX 
JH807A" which is a product of Japan Polyolefin Co., Ltd. 
and its density is 0.91 6g/cm 3 ). In this regard, it is to be 
noted that the polyethylene was synthesized by Zie- 
gler-Natta catalyst. 

<Example 1 4> 

[01 50] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced In the same manner as Ex- 
ample 2 excepting that the pressure sensitive adhesive 
layer was formed of a mixture of 96 parts by weight of 
acrylic adhesive ( M NPL" which is a product of LINTEC 
Corporation) and 4 parts by weight of carbon black as 
an antistatic agent ("DENKA BLACK DH" which is a 
product of AS AH I DENKA KOGYO K.K.). 

<Example 15> 

[01 51 ] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the pressure sensitive adhesive 
layer was formed by forming an antistatic layer onto the 
pressure sensitive adhesive sheet base by the knife 
coating method, and then forming the pressure sensitive 



adhesive layer onto the antistatic layer by the knife coat- 
ing method. 

[0152] The structure of each layer was as follows. 
5 (1 ) Release sheet base 
[0153] 

Structural material: Lint-free paper ("CLEAN PA- 
10 PER 1 * which is a product of LINTEC Corporation) 
Thickness: 38p.m 

(2) Releasing agent layer 

~*5~ [0154] 



Constituent material: A mixture of 50 parts by 
weight of olefin-based thermoplastic elastomer 
.containing ethylene propylene copolymer 
(TAFMER P-0280G" which is a product of Mitsui 
Chemical Co. and its density is 0.87 g/cm 3 ) and 50 
parts by weight of polyethylene resin ("J-REX 
JH807A" (low density polyethylene) which is a prod- 
uct of Japan Polyolefin Co., Ltd. and its density is 
0.916g/cm 3 ). (note that the polyethylene was syn- 
thesized by Ziegler-Natta catalyst) 
Thickness: 15jim 
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(3) Adhesion enhancing layer 

[0155] Constituent material: Polyethylene ("SUMJKA- 
THEN L-405IT (low density polyethylene) which is a 
product of Sumitomo Chemical Company, Limited, and 
its density is 0.924 g/cm 3 ) 

(4) Pressure sensitive adhesive layer 
[0156] 

Constituting material: Acrylic adhesive ("NPL" 
which is a product of LINTEC Corporation) 
Thickness: 25jim 

(5) Pressure sensitive adhesive sheet base 
[0157] 

Structural material: polyethylene terephthalate film 
Thickness: 50u.m 

(6) Antistatic layer 



[0158] 



Constituent material: A mixture of 67 parts by 
weight of tin oxide-based conductive filler ("SN- 
100P" which is a product of ISHIHARA SANGYOU 
KAISHA, LTD.) and 33 parts by weight of polyester 



12 



23 



EP1 178 095 A1 



24 



resin ("VYLON 20 SS M which is a product of TOY- 
OBO CO., LTD.). 

Thickness: 0.5u.m (dried thickness) 
<Example 16> 

[0159] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the pressure sensitive adhesive 
layer was formed by forming an antistatic layer onto the 
pressure sensitive adhesive sheet base by ion plating, 
and then forming the pressure sensitive adhesive layer 
onto the antistatic layer by the knife coating method. 
[0160] The structure of each layer was as follows. 

(1) Release sheet base 
[0161] 

Structural material : Lint-free paper ("CLEAN PA- 
PER" which is a product of LINTEC Corporation) 
Thickness: 38um 

(2) Releasing agent layer 
[0162] 

Constituent material: A mixture of 50 parts by 
weight of olefin-based thermoplastic elastomer 
containing ethylene propylene copolymer 
("TAFMER P-0280G" which is a product of Mitsui 
Chemical Co. and its density is 0.87 g/cm 3 ) and 50 
parts by weight of polyethylene resin (M-REX 
JH807A" (low density polyethylene) which is a prod- 
uct of Japan Polyolefin Co., Ltd. and its density is 
0.91 Bg/cm 3 ). (note that the polyethylene was syn- 
thesized by Ziegier-Natta catalyst) 
Thickness: 15jxm 

(3) Adhesion enhancing layer 

[0163] Constituent material: Polyethylene ("SUMIKA- 
THEN L-405H" (low density polyethylene) which is a 
product of Sumitomo Chemical Company, Limited, and 
its density is 0.924 g/cm 3 ) 

(4) Pressure sensitive adhesive layer 
[0164] 

Constituent materia!: Acrylic adhesive ("NPL" which 
is a product of LINTEC Corporation) 
Thickness: 25p.m 



(5) Pressure sensitive adhesive sheet base 
[0165] 

5 Structural material: polyethylene terephthalate film 
Thickness: 50u.m 

(6) Antistatic layer 

10 [0166] 

Constituent material: Thin film made of Pd 
Thickness: O.Sujti 

is <Comparative Example> 

[01 67] A pressure sensitive adhesive sheet with a re- 
lease sheet was produced in the same manner as Ex- 
ample 2 excepting that the releasing agent layer was 
formed of a silicone-based releasing agent ( M SRX-357 W 
which is a product of Daw Coming Toray Silicone Co., 
Ltd.). 

[01 68] For each of the constituent materials of the re- 
leasing agent layers of the pressure sensitive adhesive 
sheets with the release sheets of Examples and Com- 
parative Example, the density of the olefin-based ther- 
moplastic elastomer (TPO) and the density of the poly- 
ethylene (PE) and the weight ratio thereof are shown in 
the TABLE 1 in Fig. 1 . Further, the structural materials 
of the pressure sensitive adhesive sheet base and re- 
lease sheet base of each pressure sensitive adhesive 
sheet with the release sheet are also shown in TABLE 

1. In this connection, it is to be noted that "PET in the 
TABLE means a polyethylene terephthalate film. 

2. Physical Properties of Pressure sensitive Adhesive 
Sheet 

[0169] For each of the pressure sensitive adhesive 
sheets of the pressure sensitive adhesive sheets with 
the release sheets prepared in the above Examples and 
Comparative Example, an amount of silicone, amount 
of ions, amount of inorganic impurities which include 
plasticizer and amide group-containing compound, 
amount of gas generated and count of generated parti- 
cles were measured, respectively. Measurement meth- 
ods were as follows. 

(1) Amount of Silicone Compound 

[0170] Each of the pressure sensitive adhesive 
sheets with the release sheets was being left under the 
environment of an average temperature of about 23°C 
and an average humidity of about 65%RH for 30 days 
from the preparation (production) thereof. After passing 
the 30days, each pressure sensitive adhesive sheet 
with the release sheet was cut into a square of 10 x 10 
cm. Then, the pressure sensitive adhesive sheet was 
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peeled off from the release sheet. Using 1 0 ml of n-hex- 
ane at 23°C, the pressure sensitive adhesive sheet was 
subjected to extraction for 30 seconds. The extracted n- 
hexane was dried on an agate mortar. A tablet was pre- 
pared using the dried product obtained and 0.05 g of 
potassium bromide, and an amount of silicone com- 
pound in the tablet was measured with a beam condens- 
er type FT- IR (aproduct of Perkin-Elmer Co.; trade 
name "PARAGON 1000"). The content of silicone com- 
pound per unit area of the pressure sensitive adhesive 
sheet was determined on the basis of the measurement 
result obtained using a calibration curve (measurement 
limit: 50 u.g/m 2 ). 

(2) Amount of Ions 

[0171] Each of the pressure sensitive adhesive 
sheets with the release sheets was being left under the 
environment of an average temperature of about 23°C 
and an average humidity of about 65%RH for 30 days 
from the preparation (production) thereof. After passing 
the 30 days, each pressure sensitive adhesive sheet 
with the release sheet was cut into a square of 3 x 3 cm. 
Then, the pressure sensitive adhesive sh eet was peeJed 
off from the release sheet. Using 20 ml of pure water at 
80°C, the pressure sensitive adhesive sheet was sub- 
jected to extraction for 30 minutes. Concentration of 
NO x ", Ch, P0 4 ^*, F", K+ Na+ and Ca+, respectively, in 
the water obtained was analyzed and measured using 
an ion chromatoanalyzer (a product of Yokokawa Elec- 
tric Co.: trade name "IC500"). The sum of those ions 
contained In the pressure sensitive adhesive sheet per 
unit area was determined on the basis of the measure- 
ment results obtained (measurement limit 5 ng/m 2 ). 

(3) Amount of Gas Generated 

[0172] Each of the pressure sensitive adhesive 
sheets with the release sheets was being left under the 
environment of an average temperature of about 23°C 
and an average humidity of about 65%RH for 30 days 
from the preparation (production) thereof. After passing 
th 30 days, the pressure sensitive adhesive sheet with 
the release sheet was cut into a square of 5 x 4 cm. 
Then, the pressure sensitive adhesive sheet was peeled 
off from the release sheet. The pressure sensitive ad- 
hesive sheet was placed in a head space bottle having 
a volume of 50 ml. While helium gas at 85°C was being 
flown in the head space bottle at a flow rate of 50 ml/ 
min for 30 minutes, gas flown out of the head space bot- 
tl was collected with a purge and trap apparatus (a 
product of Nippon Bunsekl Kogyo K.K.: trade name 
"JHS-IOOA") containing a tenax collector cooled to 
-60°C. The gas collectedwas gasified with a pyrolyzer 
and analyzed with GC-MS (a product of Hewlett-Pack- 
ard Co.; trade name "5890-5971 A M ). Amount of gas gen- 
erated from the pressure sensitive adhesive sheet per 
unit area was d termined on the basis of the measure- 



ment results obtained (measurement limit: 20 ng/m 2 ). 

(4) Count of generated particles having a diameter of 
0.1 u.m or more 

5 

[0173] Each of the pressure sensitive adhesive 
sheets with the release sheets was being left under en- 
vironment of an average temperature of about 23°C and 
an average humidity of about 65% RH for 30 days from 
10 the preparation (production) thereof. After passing the 
30 days, tests of the following three items of crumpling, 
friction, and tear and crumpling were conducted for par- 
ticles having a diameter of 0.1 u,m or more according to 
the Semiconductor Production Apparatus and Material 
is International Associate Doc. No. 2362. These results 
were evaluated as a whole. 

[0174] Crumpling: An A5 size pressure sensitive ad- 
hesive sheet with a release sheet was crumpled for 200 
seconds at a rate of one time in 15 seconds. 
[01 75] Friction: Two A5 size pressure sensitive adhe- 
sive sheets with release sheets were prepared, and the 
front of one pressure sensitive adhesive sheet with the 
release sheet and the back of another pressure sensi- 
tive adhesive sheet with the release sheet were super- 
posed, and the laminate thus obtained was rubbed with 
the palm of the hand at a rate of three times in 1 0 sec- 
onds for 200 seconds. 

[0176] Tear and crumpling: Four portions (4 cm dis- 
tance) of a A5 size pressure sensitive adhesive sheet 
were torn every 5 seconds, and then crumpled for 180 
seconds in the same manner as in the crumpling test. 
[01 77] Regarding the above (1 ) to (4), the test results 
thereof are shown in Table 2 described in Fig. 2. 
[0178] As shown in Table 2, the amount of silicone 
compound, amount of ions, amount of gas generated 
and count of generated particles are all very small in the 
pressure sensitive adhesive sheet obtained in each of 
Examples. On the other hand, the amount of silicone 
compound is very large in the Comparative Example us- 
ing a silicone releasing agent. 

(5) Measurement of Surface Resistivity 

[0179] Measurement of surface resistivity as shown 
below was carried out for each of the pressure sensitive 
adhesive layers of the pressure sensitive adhesive 
sheets produced in Example 14 and Comparative Ex- 
ample as well as for each the antistatic layers of the 
pressure sensitive adhesive sheets produced in Exam- 
ples 15 and 16. 

[0180] The pressure sensitive adhesive sheets hav- 
ing the pressure sensitive adhesive layers provided 
thereon in Example 1 4 and Comparative Example and 
the pressure sensitive adhesive sheet bases having the 
antistatic layers provided thereon in Examples 15 and 
1 6 were being left under the environment of an average 
temperature of about 23°C and an average humidity of 
65%RH for 24 hours. 
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[0181] After the above time, the pressure sensitive 
adhesive sheets and pressure sensitive adhesive sheet 
bases were cut into a square of 1 0 x 1 0 cm, respectively. 
[0182] Then, surface resistivities with respect to the 
surface of each pressure sensitive adhesive layer and 
the surface of each antistatic layer were measured in 
accordance with JIS K 6911 using a surface resistivity 
measurement apparatus (aproduct of Advantest Co.: 
trade name "R-12704"). With respect to the surface of 
antistatic layer, its surface resistivity was measured prior 
to formation of the pressure sensitive adhesive layer. 

(a) Voltage of Electrification at Peeling-off 

[0183] The pressure sensitive adhesive sheets with 
the release sheets produced in Examples 14, 15 and 16 
and Comparative Example were being left under the en- 
vironment of an average temperature of about 23°C and 
an average humidity of about 65%RH for 30 days after 
the preparation (production) thereof. After passing the 
30 days, each of the pressure sensitive adhesive sheets 
with the release sheets was cut into a square of 10x10 
cm, respectively. Then, in each of the pressure sensitive 
adhesive sheets with the release sheets, the pressure 
sensitive adhesive sheet was peeled off from the re- 
lease sheet at a rate of 500 mm/mi n, At this time, 
charged potential charged onto each pressure sensitive 
adhesive sheet was measured from a distance of 50 mm 
with a current collecting potential measurement appa- 
ratus (a product of Kasuga Denki K.K.: trade name 
"KSD-6110") under the environment of temperature of 
23°C and humidity of 65%RH (measurement lower limit: 
0.1 kV). 

[0184] With respect to the above (5) and (6), their 
measurement results are shown in Table 3 described in 
Fig. 3. 

[01 85] As shown in Table 3, the pressure sensitive ad- 
hesive sheets with the release sheets obtained in Ex- 
amples 14, 1 5 and 16 are hardly charged upon peeiing- 
off. 

3. Evaluation 

[0186] With respect to each of the above pressure 
sensitive adhesive sheets with the release sheets pre- 
pared in Examples and Comparative Example, adhe- 
sive force and an amount of silicone deposited on a disk 
surface were measured in the following manners. 

(1) Adhesive force 

[01 87] A load of 1 00 g/cm 3 was applied to each of the 
pressure sensitive adhesive sheets with the release 
sheets prepared in Examples and Comparative Exam- 
ple at room temperature (23°C) for 72 hours or at 70°C 
for 24 hours. Then , after being left at a room temperature 
for 24 hours, the respective pressure sensitive adhesive 
sheet with the release sheet was cut into a 25 mm width, 



and adhesive force of the release sheet was measured. 
[0188] Measurement of the adhesive force was con- 
ducted by pulling the release sheet in 180° direction at 
a rate of 300 mm/min using a tensile tester. 

5 

(2) Amount of Deposited Silicone Compound 

[01 89] Using each of the pressure sensitive adhesive 
sheets with the release sheets obtained in Examples 
to and Comparative Example, an amount of silicone com- 
pound deposited on a hard disk drive was examined in 
the following manner. 

[01 90] The release sheet of the pressure sensitive ad- 
hesive sheet with the release sheet just after production 
is was peeled off, and the pressure sensitive adhesive sur- 
faces of the pressure sensitive adhesive sheet were ad- 
hered to each other. Then, this was cut into a square of 
20 x 1 .0 cm. 200 samples of the thus obtained pressure 
sensitive adhesive sheet were placed in a stainless 
steel-made box having an inner size of 20 x 11 x 1 0 cm. 
A 3.5 inches hard disk drive from which its surface cover 
had been removed was placed in the box. Then, the box 
was closed with a lid, and the box was being left under 
the condition of 60°C and 25%RH for 30 days with a 
state that the hard disk drive was being operated. 
[0191] Then, the hard disk drive was taken out of the 
box, and an amount of the silicone compound deposited 
on the surface of the magnetic head was measured as 
a count number of silicon per minute using a wavelength 
dispersion type X ray analyzer (a product of Oxford In- 
struments Co.: trade name "WDX-400 M )(measurement 
limit: 200 counts; in the case of less than 200 counts, 
the presence or absence of silicone compound cannot 
be confirmed due to influence of noise). 
[0192] The measurement results of the adhesive 
force and the amount of silicone compound deposited 
are shown in the attached TABLE 4 described In Fig. 4. 
[0193] As shown in Table 4, in the case of the pressure 
sensitive adhesive sheet obtained In Comparative Ex- 
ample, a large amount of silicone compound was de- 
posited on the magnetic head of the hard disk drive. 
Contrary to this, in the case of each of the pressure sen- 
sitive adhesive sheets obtained In Examples, silicone 
was not substantially deposited on the magnetic head 
of the hard disk drive. 

[0194] From the above results, it has been confirmed 
that the pressure sensitive adhesive sheets with the re- 
lease sheets obtained in Examples were very hard to 
give adverse effects to a hard disk drive. 
[01 95] In addition, each of the pressure sensitive ad- 
hesive sheets with the release sheets obtained in Ex- 
amples 1-16 had excellent releasability. 

INDUSTRIAL APPLICABILITY 

[0196] As mentioned above, according to the present 
invention, it is possible to obtain a pressure sensitive 
adhesive sheet with a release sheet and a pressure sen- 
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sitive adhesive sheet that hardly give adverse effects to 
the environment in which the pressure sensitive adhe- 
sive sh et is being used, particularly electronic instru- 
ments such as hard disk drives, can be obtained. 
[0197] Inparticular, if the releasing agent layer is com- 
posed of olefin-based thermoplastic elastomer and 
polyolefin resin, the effect of excellent releasability can 
be obtained, in addition to the effect that hardly gives 
adverse effects to electron ic instruments such as hard 
disk drives. 



Claims 

1. A pressure sensitive adhesive sheet, comprising a 
base and a pressure sensitive adhesive layer pro- 
vided on the base, wherein the content of silicone 
compound in the pressure sensitive adhesive sheet 
is equal to or less than 500 p.g/m 2 . 

2. The pressure sensitive adhesive sheet as claimed 
in Claim 1 , wherein the amount of gas generated 
from the pressure sensitive adhesive sheet at a 
temperature of 85°C for 30 minutes is equal to or 
less than 20 mg/m 2 . 

3. The pressure sensitive adhesive sheet as claimed 
in Claim 1 or 2, wherein the sum of amounts of NO/, 
CI-, P0 4 3-, K + , F", Na + and Ca 2+ contained in the 
pressure sensitive adhesive sheet is equal to or less 
than 20 mg/m 2 . 

4. The pressure sensitive adhesive sheet as claimed 
in any one of Claims 1 to 3, wherein the base is 
formed from a plastic film or a lint free paper. 

5. The pressure sensitive adhesive sheet as claimed 
in any one of Claims 1 to 4, wherein an antistati c 
laye r is provided between the base and the pres- 
sure sensitive adhesive layer. 

6. The pressure sensitive adhesive sheet as claimed 
in Claim 5, wherein the antistatic layer includes at 
least one antistatic agent selected from the group 
consisting of carbon black, metal-based conductive 
filler, metal oxide-based conductive filler and n elec- 
tron conjugated conductive polymer. 



shee t, comprising the pressure sensitive adhesive 
sheet as defined in any one of Claims 1 to 8 and a 
release sheet attached to the pressure sensitive ad- 
hesive sheet, the release sheet having a releasing 
s agent layer. 

10. The pressure sensitive adhesive sheet with the re- 
lease sheet as claimed in Claim 9, wherein the 
count of generated particles having a diameter of 

10 o.1 i^m or more generated from the pressure sensi- 
tive adhesive sheet with the release sheet is equal 
to or less than 1 00 particles / liter. 

11 . The press u reasons jtive adhesive sheet with the re- 
is lease sheet as claimed in Claim 9 or 10, wherein 

the releasing agent layer is formed of a material 
containing an olefirvbased thermoplastic elastomer 
and a polyethylene resin. 



20 12, The pressure sensitive adhesive sheet with the re- 
lease sheet as claimed in Claim 11, wherein the 
weight ratio of the olefin-based thermoplastic elas- 
tomer with- respect to a polyethylene resin is in the 
range of 25:75 to 75:25. 

25 • . - 

13. The pressure sensitive adhesive sheet with the re- 
lease sheet as claimed in Claim 11 or 12, wherein 
the density of the olefin-based thermoplastic elas- 
tomer is in the range of 0.80 to 0.90g/cm 3 . 
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7. The pressure sensitive adhesive sheet as claimed 

in Claim 5, wherein the antistatic layer is composed so 
of a thin film of a metal or metal oxide. 

8. The pressure sensitive adhesive sheet as claimed 
in any one of Claims 5 to 7, wherein the surface re- 
sistivity of the antistatic layer is in the range of 1 x ss 

10 4 - io 12 n. 

9. A pressure sensitive adh sive sheet with a release 
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Box E Observations whire ctruin claims were found unj«erchable (Continuation ofltera 1 of first sliect) 



This iraemstiorul search report h« not been established in respect of certain claims under Article 17(2)(e) for the following reasons: 



because they relate to subject matter not required to be searched by this Autaonty. namely: 



2. Claims Noa.: a part of 1-13 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out. specifically: 
In each of claims 1 to 13, the only limitation is on the upper limit of silicone 
compound content in the pressure -sensitive adhesive sheet, and constituent 
materials of the pressure -sensitive adhesive sheet and the like are not limited 
In any way. On the other hand, to constitute a pressure -sensitive adhesive sheet 
without using a silicone compound is a general technique. The mere limitation 
on the upper limit of silicone compound content is not considered to be sufficient 
to specify a technical feature. Furthermore, the supportive statement in the 
description is extremely limited. 

3, [ | Claims NosJ 

— because they ans dependent claims and are not drafted in iccorrtincc with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where unity of Invention Is lacking (Contianatfon of item 2 offlrst sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . □ At all required additional search fees were timely paid by the applicant, mis international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. O As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims No*.; 



4. □ No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned In the claims; it is covered by claims Nos~ 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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